Abstract：Under the background of emerging engineering education strategy, aiming at the current situation of insufficient overall quality and mismatch between information literacy and demand of talents in the training of engineering talents, this paper takes the training of innovative talents under the premise of new engineering construction as the research object, and analyses the characteristics and requirements of innovative talents, training mechanism and existing problems; discusses the core and connotation of the new subject from six aspects: thinking endowment, knowledge structure, communication ability, understanding ability, leadership and withstand strike ability, designs innovative talents training mode under the strategy, and puts forward innovative type under the background of "emerging engineering education". In order to promote the cultivation of innovative talents with comprehensive quality under the base of the new strategy, the ways of talent cultivation and the effective measures of "five combinations" are discussed.
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Introduction
Innovation is the eternal theme of Education [1] . Major strategies such as "China made 2025", "Internet plus" and "one belt and one road" are being implemented by the state, and there is an urgent need to train a large number of new engineering science and technology talents [2] . Since becoming a full member of the Washington Accord, China has begun to plan the next step and proposed to build and develop "Emerging Engineering Education" or "EEE" as is abbreviated in this paper. On February 18, 2017, the Ministry of Education organized a strategic seminar on the development of Higher Engineering Education in colleges and universities, discussed the connotation and characteristics of emerging engineering education, the path choice of new subjects construction and development, and formally launched the project of "research and practice of emerging engineering education" [3] .
The EEE strategy puts forward new ideas for the cultivation of innovative talents, and submits higher requirements for the educational circles and every educator [4] . It is necessary and important to improve the teaching system, mend the teaching methods and take various effective measures to promote the growth of innovative talents.
Strategic Background Analysis of New Emerging Engineering Education
The "Fudan Consensus", "Tianda Action" and "Beijing Guide" constitute the "trilogy" of the new strategy construction of Emerging Engineering Education, playing the main theme of talent training and opening up a new path of engineering education reform [5] . Only by thoroughly and systematically carrying out new research and practice, innovating in theory, perfecting in policy and promoting and implementing in practice can China and educators build the world engineering innovation center and talent plateau.
Specialties under EEE, which mainly refers to the professionals of emerging industries, takes Internet and industrial intelligence as its core, including big data, cloud computing, artificial intelligence, block chain, virtual reality, intelligent science and technology and other related engineering specialties. Compared with the traditional engineering talents, the high-quality compound talents needed by future emerging industries and the new economy should be with strong practical ability, innovative ability and international competitiveness [6] .
The construction of new disciplines is put forward in the context of the international trend of profound changes in new theories and technologies [7] . In the EEE construction, it is important to pay attention to the two main bodies of teachers and students, focus on cultivating the two abilities of engineering innovation and adaptation to changes, and integrate the two spaces of online and offline, so as to realize the organic combination of professional education and general education. Combination is an effective way to cultivate innovative talents [8, 9] .
Under the guidance of the strategic policy of EEE, it is the educators' duty and task of the times to train the compound talents with global vision, innovative spirit and practical ability [10] .
Discussion on the Training Mechanism of Innovative Talents

Innovative Talents' Characteristics and Requirements
The characteristics of innovative talents include: strong innovative consciousness, rich imagination, insight and critical thinking, courage and perseverance in the face of setbacks, necessary professional knowledge and practical ability. Among these traits, there are not only knowledge and ability, but also personality traits. In that sense, the growth of innovative talents is a process of all-round development [11] .
In the process of training and growing innovative talents, another important prerequisite is to allow their personality to develop freely. Fully stimulating students' interest, fully developing students' endowments and specialties and tapping their innovative potential are the key to cultivating the important characteristics of innovative talents. Although it couldn't be said that people with free personality development must be creative, they can become innovative talents, but without the free development of personality, innovative talents cannot be born definitely.
Current Situation and Reform Demand of Innovative Talents Training Mechanism
At present, the evaluation system with examination-oriented education as its basic feature belongs to the final evaluation in domestic universities and even in the whole education system. Typical "life-long exam" can not reflect the development process of students in an all-round way, nor can it reflect the objective evaluation of individual personality traits. To a certain extent, the guiding role of such evaluation criteria leads students' cultivation to the misunderstanding of model, instrumentalization and compliance. The free development of students' independent personality is also restricted by various rules and regulations.
In order to meet the needs of social development, the state timely put forward the idea of "emerging engineering education" construction, and the pace of engineering education reform also accelerated. Compared with the training mode of engineering talents in developed countries such as Europe and the United States, engineering education in China has always given people the impression of attaching importance to the classroom, neglecting extracurricular activities, emphasizing theory while neglecting practice as well as the importance of practical engineering background [12] . In fact, due to the lack of effective practical teaching, the theoretical knowledge of classroom teaching cannot be effectively consolidated. By contrast, our college students' theoretical knowledge is relatively weak, which has a disadvantageous situation of disconnection between theory and practice. In the face of practice problems of engineering, often because the theoretical knowledge is not enough or not solid and fall into a dilemma.
Compared with the traditional engineering talents, the future new economy and emerging industries need high-quality compound talents with strong engineering practice ability, strong innovation ability and international competitiveness [13] . It is not only limited to a certain discipline, but also requires interdisciplinary, long-term vision to face the development of new technology, new economy and emerging industries, and at the same time, more emphasis on economic, social and managerial capabilities and humanistic qualities [14, 15] . This is the standard and requirement of talent cultivation under the background of EEE strategy [16] .
Core and Connotation of Emerging Engineering Education
EEE is a new educational strategy, whose core and connotation can be summarized as innovative thinking endowment, self-expanding knowledge structure, strong communication ability, sensitive understanding and authoritative leadership, as well as tenacity in the face of setbacks.
Innovative Thinking Endowment. Being good at seeing problems from a unique perspective, analyzing problems with innovative thinking, having the spirit of questioning, and being able to prove, verify and think with evidence and facts in a rigorous scientific attitude, instead of following blindly, it is vital not only to know what a matter is, but also understand why, so as to realize intrinsically. The "activation" of knowledge is the basis of innovation.
Self-expanding Knowledge Structure. With the development of science and technology, various disciplines have been highly integrated. If someone wants to have the ability to integrate, he needs to have a solid knowledge structure and become compound talents. On the basis of the existing teaching, innovative talents should be the ones who organize the ability of "self-development" or "self-expansion" which means that students digest or have a thorough grasp of the natural principles contained in the core courses they have learned through in-depth study, thus possessing their own knowledge according to their own talents and social needs. In such a way, the ability to expand the domain is set up to make its own knowledge structure as complete and perfect as possible.
Good Communication Skills. Communication ability refers to a person's ability to communicate information effectively with others, which is an important manifestation of personal qualities and is related to a person's knowledge, ability and moral character.
Man is the animal of society, and society is the product of human interaction. Communication ability is a necessary power for a person's survival and development, and also a necessary condition for a person's success. It is a kind of knowledge as well as an art. A person with good communication skills can give full play to his own professional knowledge and ability through effective oral and written communication, and can leave a deep impression on others. At the same time, through communication, people can absorb more useful knowledge from others and make themselves stronger. Good communication is also a prerequisite for cooperation.
Sensitive Understanding. The comprehension here mainly refers to the understanding ability of technology, or what is often called "getting idea as quick as possible". On the basis of understanding, it is possible to "draw inferences from inferences", or infer other things from one fact. To possess "design thinking", which was put forward by Professor of Harvard Design College in 1980th, is a set of methods closer to engineering, using logic and routine, facing those complex and uncertain problems, so that innovation can take place steadily.
Understanding also includes a quick grasp of technical tools. Tool is an infinite extension of human ability. In a sense, engineer's ability depends on the ability to use tools. Being good at using these modern technology tools, their ability to work and innovate will multiply in geometric series.
Authoritative Leadership. Leadership is the core quality, which refers to the ability to make full use of human resources and objective conditions within the jurisdiction to achieve the necessary things at the minimum cost and improve the efficiency of the whole group.
The education of emerging engineering education should stand at the height of "training future engineering leaders", so the concept of leadership needs to be paid attention to. Engineers design and build products to meet the needs of customers and society. Many engineers with effective leadership can achieve outstanding results through coordinated action. Our education has the responsibility to train students to be leaders in future life, and to make continuous efforts to develop students' leadership abilities such as innovative thinking, communicative competence, vision planning and realization.
Powerful Ability to Face Setbacks. Resistance ability, also known as "frustration quotient", FQ, is the ability to withstand setbacks. The stronger the endurance, the higher the FQ, the more likely a person is to succeed.
Life can't be smooth sailing and everything goes well. It is very important to raise the "frustration quotient" of future career talents. Some people think that "frustration quotient" is more important than "emotional quotient", which is reasonable and agreeable. Those who have experienced hardships are not likely to suffer from gains and losses, and may also win by surprise.
Education should not only instruct students how to succeed, but also tell them how to deal with failure, treat losing and setback rationally, accept the test calmly, and find out the reasons for failure, so that they can go further from success.
Training and Teaching Reform of Innovative Talents in the Context of EEE
Under the strategic background of new engineering, education needs to change, solve the problems in reality, and serve the goal of training innovative talents [17] .
Design of Innovative Talents Training Mode under the Background of EEE
The training of innovative talents in EEE is based on the traditional training mode. However, the traditional engineering schools have some problems, such as low social adaptability, limited adaptability of talents, and there is a certain gap with the requirements of international engineering education standards. This requires the improvement of the traditional talent training mode.
By comparing with the training mode of engineering talents in developed countries such as Europe and America, it could be found that engineering education in our country has always given people the impression that it attaches importance to the classroom, neglects extracurricular activities, emphasizes theory and neglects practice [18, 19] . Due to the lack of effective practical teaching and the disconnection between theory and practice, the theoretical knowledge of classroom teaching cannot be effectively consolidated and the practical problems faced by engineering cannot be solved effectively.
Under the guidance of the EEE strategy, in order to adapt to the new trends and requirements of industrial development under the new situation and meet the demands of training engineering science and technology talents, engineering management talents and engineering education teachers put forward by the 13th Five-Year Plan, the main problems to be solved include: understanding the social requirements for talents in terms of ability; confirming the orientation of training objectives for innovative talents in new subjects, it is available to organically integrate "external mechanism" (the demand of talent market) with "internal mechanism" (the need of students' self-development), and design scientific and rational education plans and training programs. In the whole process, including teaching plan, curriculum system, teaching process and assessment methods, all work contents need to be designed scientifically and systematically. Effective measures should be taken to effectively promote the training of innovative talents under the background of EEE. The scheme of system research and design is shown in Fig. 1 .
Ways to Cultivate Innovative Talents under the Background of EEE
Emerging engineering education is a kind of educational idea, which has two characteristics of facing the future and integration. It is a new direction of talent cultivation in universities and is also a reform project of new engineering and traditional engineering. As a new teaching mode, in the construction of new engineering, students should be encouraged to explore freely, innovate boldly, and gradually cultivate their perseverance when they encounter difficulties in learning and their ability to bear multi-dimensional risks.
The results of the study can be summarized into the following four sentences. Renewal of educational concept is the premise of improving the comprehensive quality of innovative talents; Practice of undergraduate education with innovation as the core is the basis of cultivating college students' innovative ability; Implementation of personalized education is the only way to cultivate college students' innovative ability; Integration of scientific research into undergraduate teaching is the fundamental guarantee of the innovative ability training of the students.
The concrete measures for the training and reform of engineering and technical personnel in EEE mainly include the following aspects. 
Combination of Imparting Knowledge and Exploring Research.
In terms of teaching skills, teachers generally use deductive teaching and inductive teaching to make the lectures to the students. Deductive method, the former one, is to explain the contents of books through rigorous logical thinking and formula deduction, so that students can firmly grasp the basic concepts, contents and methods, and systematically understand and learn the professional knowledge system. Such teaching is in principle conducive to students' acceptance of knowledge, but not conducive to the cultivation of students' innovative consciousness. Inductive teaching method, i.e. the other one, is to teach knowledge through individual cases, to lead to problems through examples, problem-oriented, to tell students about relevant knowledge, draw conclusions and then to promote and verify. This teaching method is helpful to cultivate students' innovative thinking.
The two teaching methods have their own advantages and disadvantages. They should be combined organically in teaching and give full play to their respective advantages. They can not only enable students to master basic knowledge and professional knowledge systematically, but also cultivate students' innovative consciousness and ability.
Combination of Teaching and Scientific Research. College students' innovative ability and consciousness must be cultivated by integrating scientific research training into the teaching process. 
Analysis of Evaluation Conclusions
Continuous Improvement
Summary of Education Reform Plan
Feedback Feedback understand and recognize it. Teachers with high scientific research level can effectively guide undergraduates to carry out scientific research training in the teaching process. The experiment teaching is also the main grasp of cultivating students' innovative consciousness and thinking, and to make opportunities for the students to directly contact the frontier of the subject and the direction, and content of the intersection of the subjects can tap students' research potential and cultivate their innovative ability. Combination of Teachers and Students. Teachers and students need to adjust their mentality, establish good relations and adapt to the new education system together. In exploratory and research-based teaching, teachers should provide students with "source water". They should encourage students to discover problems, express different opinions, analyze the problems found, put forward their own views, and use a divergent thinking to explore and research together. What teachers and students pursue together is not the result, but the process of exploring and researching, through which, it is capable to train students' innovative thinking and ability, and also improve ability of teachers.
Combination of In-class and Out-of-class. The teaching of improving the quality of college students is a systematic project, which needs to be coordinated in and out of class. According to the talent training program, the course learning in the teaching plan can lay a solid professional foundation for students, and the comprehensive quality of all-round improvement also requires college students to have a rich campus second classroom. College students' innovative entrepreneurship training, second major, extracurricular activities of science and technology, college students' English speech contest and humanistic quality lectures can cultivate their sentiments, improve their scientific literacy, enhance their humanistic knowledge, and raise their innovative ability and comprehensive quality.
Integration of Intramural and Extramural. Social practice (or the third classroom, as it is usually called) is an effective way to improve students' innovative ability. Institutions of higher learning should make full use of the educational and social resources inside and outside the school, take the line of combining production, teaching and research, exercise the will quality of college students, and cultivate their innovative ability. Students can be arranged to go to enterprises for production practice or to participate in social exercises, so that they can understand what kind of talents the society and employers need, and then make clear their next direction of efforts.
To sum up, under the background of the EEE era, the cultivation of college Students' innovative ability needs to renew the educational concept, carry out quality education with innovation as the core, improve their learning ability, research ability and innovative ability through the organic integration of knowledge and quality, and only then, become innovative high-level people with pioneering spirit.
Conclusion
EEE is a dynamic development system engineering, which cannot be accomplished overnight. In order to make people understand its connotation and characteristics more clearly, it is urgent to raise the cultivation of innovative engineering talents to a strategic level, and provide intellectual talent support for the construction of innovative country through continuous research, practice and improvement.
To cultivate high-quality talents in EEE era is an inevitable requirement for realizing the transformation of national industrial structure and upgrading of quality, an inevitable choice for enhancing international competitiveness, and a powerful guarantee for service modernization. Colleges and universities should actively explore and reform the training mechanism of innovative talents, especially in serving the national strategy, focusing on the new demand for engineering talents in the new economy, and cultivating more innovative talents in new disciplines to meet the needs of the development of new technologies and new industries.
Renewal of educational concept, practice of innovation-centered education, implementation of personalized education, and integration of scientific research into undergraduate teaching are effective ways to cultivate college students' innovative ability. To achieve the combination of imparting knowledge and exploring research, teaching and scientific research, teachers and students, in-class teaching and extracurricular practice as well as in-school and out-of-school combination, are all considered as the effective measures to cultivate innovative talents and promote the innovative development of emerging engineering education.
